Background-Hypertension is a major modifiable cardiovascular risk factor. The present longitudinal study aimed to examine the best combination of childhood physical and environmental factors to predict adult hypertension and furthermore whether newly identified genetic variants for blood pressure increase the prediction of adult hypertension. Methods and Results-The study cohort included 2625 individuals from the Cardiovascular Risk in Young Finns Study who were followed up for 21 to 27 years since baseline (1980; age, 3-18 years). In addition to dietary factors and biomarkers related to blood pressure, we examined whether a genetic risk score based on 29 newly identified single-nucleotide polymorphisms enhances the prediction of adult hypertension. Hypertension in adulthood was defined as systolic blood pressure Ն130 mm Hg and/or diastolic blood pressure Ն85 mm Hg or medication for the condition. Independent childhood risk factors for adult hypertension included the individual's own blood pressure (PϽ0.0001), parental hypertension (PϽ0.0001), childhood overweight/obesity (Pϭ0.005), low parental occupational status (Pϭ0.003), and high genetic risk score (PϽ0.0001). Risk assessment based on childhood overweight/obesity status, parental hypertension, and parental occupational status was superior in predicting hypertension compared with the approach using only data on childhood blood pressure levels (C statistics, 0.718 versus 0.733; Pϭ0.0007). Inclusion of both parental hypertension history and data on novel genetic variants for hypertension further improved the C statistics (0.742; Pϭ0.015). Conclusions-Prediction of adult hypertension was enhanced by taking into account known physical and environmental childhood risk factors, family history of hypertension, and novel genetic variants. A multifactorial approach may be useful in identifying children at high risk for adult hypertension. (Circulation. 2012;126:402-409.)
track from childhood to adulthood, with an elevated BP in childhood predictive of adult hypertension. [7] [8] [9] Furthermore, in recent genome-wide association studies, several genetic loci have been identified that are associated with BP levels. The most recent analysis, which used a multistage design in 200 000 individuals, identified 16 novel loci and demonstrated 29 independent single-nucleotide polymorphisms (SNPs) that influence BP in individuals of European ancestry and a genetic risk score based on the 29 genetic variants that was significantly associated with hypertension. 10 Nevertheless, the value of the novel genetic variants in hypertension prediction, especially as part of a pediatric risk assessment, is unknown. Using a limited panel of 13 genetic markers, we have recently shown variants identified in cross-sectional studies in adults to be related to BP levels during maturation from childhood to adulthood. 11 Although the genetic effect on BP levels was weak in these analyses, individuals with several risk variants were at increased risk for adult hypertension independently of other adult risk factors. 11 In the present study, we have examined in detail which combination of nonlaboratory, laboratory, and family risk factors measured in childhood (at age 3-18 years) best predict adult hypertension (at age 24 -45 years) and whether adding information on novel BP-associated genetic variants enhances early identification of children at risk for adulthood hypertension.
Methods

Study Sample
The Cardiovascular Risk in Young Finns Study is an ongoing follow-up study of atherosclerosis risk factors and precursors in childhood from 5 population centers across Finland. In 1980, a total of 4320 Finnish children in 6 age cohorts (3, 6, 9, 12, 15 , and 18 years of age) were invited, and 3596 (83.2%) participated in the first cross-sectional survey. Participants were randomly chosen from the national population register. Details of the study design and methods have previously been provided. 9 The latest follow-ups were conducted in 2001 and 2007 when a total of 2285 (age, 24 -39 years) and 2204 (age, 30 -45 years) participants were reexamined. For the present study, we included 2625 participants whose baseline BP and risk factors had been measured in 1980 (when 3, 6, 9, 12, 15, or 18 years of age) and whose adult BP was measured in the 2001 or 2007 follow-up. All participants provided written informed consent, and the study was approved by the local ethics committees in agreement with the Declaration of Helsinki.
BP Measurements
Childhood BP was measured from the right brachial artery with a standard mercury sphygmomanometer in 1980 and with a randomzero sphygmomanometer (Hawksley & Sons Ltd, Lancin, UK) in 2001/2007 as previously described. 9 In 1980, BP from 3-year-old participants was measured with an ultrasound scanning device. BP was measured in the sitting position after a 5-minute rest. The Korotkoff first phase was used as the sign of systolic BP, and diastolic BP was determined from the fourth and fifth phases. In 3-year-old participants, diastolic BP was determined only from the Korotkoff fifth phase. Readings were performed to the nearest integer of millimeters of mercury at least 3 times on each participant. The average of these 3 measurements was used in the analysis. At baseline (1980), childhood BP was classified according to age-, sex-, and height-specific BP tables established by the US National High Blood Pressure Education Program. 12 Childhood BP was considered normal if systolic and diastolic BPs were below the 90th percentile and prehypertensive if systolic or diastolic BP was at or above the 90th percentile.
Hypertension in adulthood was defined as systolic BP Ն130 mm Hg and/or diastolic BP Ն85 mm Hg or use of antihypertensive medication in 2001 and/or 2007. The analyses were repeated with higher cutoff points for adult hypertension (systolic BP Ն140 mm Hg or diastolic BP Ն90 mm Hg compared with systolic BP Ն130 mm Hg or diastolic BP Ն85 mm Hg) with essentially similar results (Tables I and II in 
Other Childhood (Baseline) Study Variables
At baseline, height and weight were measured and body mass index was calculated as weight in kilograms divided by height in meters squared. To define childhood overweight/obesity, we used age-and sex-specific cutoff points for body mass index recommended by the International Obesity Task Force. 13 Resting heart rate was recorded as beats per minute.
Questionnaires were used to obtain data on diet (short 19-item nonquantitative food frequency questionnaire), 14 physical activity, 15 birth weight, age at menarche, parental hypertension (self-reported diagnosis of hypertension in either parent at baseline), parental school years, family income, and parental occupational status. Parental smoking was considered positive if either parent smoked on a daily basis. Parental school years were coded into an ordinal variable (Ͻ9, 9 -12, Ͼ12 years). Family income was coded as an 8-category variable, and parental occupational status was divided into 3 categories: manual, lower-grade nonmanual, and higher-grade nonmanual. To examine the frequency of vegetable and fruit consumption, participants were asked habitual dietary choices with 6 response categories; 1ϭdaily, 2ϭalmost every day, 3ϭa couple of times per week, 4ϭabout once a week, 5ϭa couple of times per month, and 6ϭmore seldom. The response categories were converted into times of consumption per week (1, Ͼ9.5; 2, Ͼ6.3; 3, Ͼ3; 4, Ͼ1.2; 5, Ͼ0.3; 6, Ͼ0). A questionnaire was used to obtain data on daily milk consumption in glasses, with 1 glass being estimated to be 0.2 L. Information on cigarette smoking was collected in participants Ն12 years of age with a questionnaire. Smoking was defined as positive if participants smoked daily. Birth weight was treated as a continuous variable. Preterm birth was defined as birth before 37 weeks' gestation. Impaired fetal growth was also considered; individuals born at term were categorized either as small for gestational age (birth weight below the 10th percentile) or as appropriate birth weight for gestational age (birth weight in the 50 -90th percentiles).
Venous blood samples were drawn after an overnight fast for determination of serum lipid levels, insulin, and C-reactive protein.
Serum insulin was measured with immunoassay. 16 Standard enzymatic methods were used for serum total cholesterol, triglycerides, and high-density lipoprotein cholesterol. Low-density lipoprotein cholesterol concentration was calculated by the Friedewald formula in subjects with triglycerides Ͻ4.0 mmol/L. Serum high-sensitivity C-reactive protein was analyzed by immunoassay kit. 17 
Genetic Analyses
In the present analyses, we used 29 SNPs associated with systolic and diastolic BPs recently identified in genome-wide association studies. 10 Genotyping was performed with the Illumina Bead Chip (Human 670K) successfully for 1939 individuals. A genetic risk score was calculated as an arithmetic sum of risk alleles in these 29 SNPs. All results were essentially similar when the genetic risk score was derived with the allele count weighted by the effect sizes established in previous genome-wide association study meta-analyses. 10 
Statistical Methods
To study the associations between childhood risk variables and adult hypertension, age-and sex-specific z scores for each continuous childhood variable were calculated before analyses. Values for triglycerides, insulin, and C-reactive protein were log 10 transformed before analyses because of skewed distributions. An attrition analysis was performed to determine whether the representativeness of the baseline sample was maintained in the present cohort; baseline characteristics were compared between those who participated and those who did not participate at follow-up.
Logistic regression was used to examine age-and sex-adjusted odds of adult hypertension. The variables that were significant in age-and sex-specific analyses were then added to multivariable logistic regression analysis to determine the independent childhood predictors of adult hypertension. To avoid multicollinearity problems, from sets of variables showing strong intercorrelations (ie, different BP variables or adiposity variables of socioeconomic metrics), we selected only the most representative variable (the one showing the strongest age-and sex-adjusted association).
To estimate how much predictors parental hypertension and genetic score contribute to the variation of the outcome adult hypertension, we calculated the Nagelgerke R 2 values for different logistic models (for details, see the online-only Data Supplement).
To examine the strength of association between childhood exposures and adult hypertension across all ages at baseline, we calculated the odds of adult hypertension for each age group according to a risk score based on the independent predictors of adult hypertension. The risk score was composed of childhood BP, overweight or obesity status, parental hypertension, genetic risk score, and parental occupational status at baseline and weighted by the effect size of each variable as assessed by multivariate logistic regression.
The incremental value of adding risk variables to predict adult hypertension was examined through the use of multivariate logistic regression models. The ability of several models to predict hypertension risk was estimated with C statistics by calculating the area under the receiver-operating characteristic curve, the net reclassification improvement, and the integrated discrimination index. 18 The net reclassification improvement and integrated discrimination index were calculated to determine the extent to which incorporation of parental hypertension and the genetic risk score risk in the prediction models reassigned individuals to risk categories that more correctly reflected whether the subjects developed hypertension in adulthood. Participants were assigned to 1 of 4 categories (Ͻ5%, 5%-10%, 10%-20%, and Ͼ20%) according to their risk for adulthood hypertension as estimated by the various prediction models. The proportions of participants correctly reclassified to either higher-or lower-risk categories (by incorporation of parental hypertension and the genetic risk score/additional variables) were compared. The integrated discrimination index represents a continuous variant of net reclassification improvement and is defined as the difference in mean discrimination slopes between 2 models. 18 Model calibration was tested by the Hosmer-Lemeshow 2 test. 18 Statistical significance was inferred at a 2-tailed value of PϽ0.05. The statistical analyses were performed with SAS version 9.2.
Results
Baseline characteristics of the study participants are shown in Table 1 , and age-and sex-specific BP levels are available in Table III in the online-only Data Supplement. The prevalence of adult hypertension was 34% (nϭ893). To determine whether the representativeness of the baseline sample was maintained in the present cohort, baseline characteristics were compared between those who participated and those who did not participate at follow-up. Nonparticipants were younger (10.0 versus 10.6 years; Pϭ0.0007, t test) and more often male (59% versus 46%; PϽ0.0001, 2 test) than participants. Nonparticipants also had lower family income class (4.6 versus 4.9; Pϭ0.001, logistic regression analysis) than participants. In sex-adjusted analysis, no statistically significant differences were observed for other baseline study variables.
Childhood Risk Factors for Adult Hypertension
Age-and sex-adjusted odds ratios and confidence intervals for adult hypertension according to childhood variables are shown in Table 2 . Childhood prehypertension and overweight/obesity showed the largest odds ratios for adult hypertension, followed by parental hypertension status. All BP indicates blood pressure; BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein; CRP, C-reactive protein; IV, Korotkoff's fourth phase; and V, Korotkoff's fifth phase. *Statistics are meanϮSD or proportions. †Calculated as weight in kilograms divided by the square of height in meters. ‡The z score for body mass index for age according to the Centers for Disease Control and Prevention growth chart. 19 §Three categories (Ͻ9, 9 -12, Ͼ12 years), according to the highereducated parent.
Three categories according to a parental occupation (manual, lower-grade nonmanual, higher-grade nonmanual).
these risk variables approximately doubled the odds of adult hypertension. In addition, both systolic and diastolic BPs (treated as continuous variables) were significantly associated with adult hypertension. For childhood diastolic BP, the results were similar when the Korotkoff fourth or fifth phase was used. Inverse associations with adult hypertension were observed for all indexes of childhood socioeconomic status, including parental occupational status, parental school years, and family income (low status predisposing to hypertension; Table 2 ). Inverse associations with adult hypertension were also observed for age at menarche and childhood smoking ( Table 2) . Birth weight did not predict adult hypertension (Table 2) , nor did preterm birth (odds ratio, 0.92; 95% confidence interval, 0.69 -1.22; Pϭ0.55; nϭ2287) or impaired fetal growth (odds ratio, 1.55; 95% confidence interval, 0.96 -2.49; Pϭ0.072; nϭ875).
The genetic risk score associated with adult hypertension (Table 2 ). The mean value of the genetic risk score was 30.4 (median, 30.6; range, 20.2-41.2). The age-and sex-adjusted effects of the individual SNPs of the score on hypertension risk are shown in Table IV in the online-only Data Supplement. SNPs near the CACNB2(3Ј) (rs1813353), ULK4 (rs3774372), ZNF831 (rs6015450), and ZNF652 (rs12940887) genes were associated with adult hypertension (PϽ0.01) in additive models (Table IV in In a multivariable analysis, the independent predictors of adult hypertension included parental hypertension, childhood systolic BP, the genetic risk score, parental occupational status, and childhood overweight/obesity status (Table 3 and  Table I in the online-only Data Supplement). Both parental hypertension and genetic risk score explained Ϸ1% of the variation in adult hypertension as estimated by the Nagelgerke pseudo-R 2 values (For the full model shown in Table 4 , the pseudo-R 2 value was 22%). Childhood diastolic and systolic BPs were included separately in the multivariable model because of the strong correlation between these variables. When childhood diastolic BP was used in place of systolic BP in the final model, it was also an independent predictor of adult hypertension. Results were similar if childhood hypertension was used in place of continuous systolic BP.
Multiple Childhood Risk Factors in Predicting Adult Hypertension
We studied the ability of multiple childhood risk factors to predict adult hypertension with several models (Table 4) . Models were studied among participants with complete data on childhood systolic BP, childhood overweight/obesity status, parental hypertension, parental occupational status, and the genetic risk score. A model that included age, sex, childhood systolic BP, childhood overweight/obesity status, parental hypertension, and parental occupational status (model 2) performed better than a model including only age, sex, and childhood systolic BP (model 1). When parental hypertension was replaced by the genetic risk score (model 3), the prediction power was similar. When both parental hypertension and the genetic risk score were included in the model (model 4), the area-under-the-curve value increased OR indicates odds ratio; CI, confidence interval; BP, blood pressure; IV, Korotkoff's fourth phase; and V, Korotkoff's fifth phase. OR for a 1-SD increase in continuous study variables and 1-category change in childhood overweight/obesity status (yes, no), mother's hypertension (yes, no), parental hypertension (yes, no), father's hypertension (yes, no), parental school years (3 categories: Ͻ9, 9 -12, Ͼ12 years), parental occupational status (3 categories: manual, lower-grade nonmanual, higher-grade nonmanual), and parental smoking (yes, no).
*ORs for other childhood risk factors such as log C-reactive protein, total cholesterol, low-density lipoprotein cholesterol, insulin, resting heart rate, vegetable or fruit consumption, physical activity index, parental smoking, birth weight, high-density lipoprotein cholesterol, and milk consumption were calculated, but the results were nonsignificant.
†Age-and sex-specific international cutoff points were used in defining childhood overweight/obesity status.
‡Childhood prehypertension was classified according to the tables from US National High Blood Pressure Education Program. Three-year-old subjects were excluded because of the differences in the method of diastolic BP measurement. §Information on cigarette smoking was available only for participantsՆ12 years of age. OR indicates odds ratio; CI, confidence interval; and BP, blood pressure. OR for a 1-SD increase in continuous study variables and 1-category change in childhood overweight/obesity status (yes, no), parental hypertension (yes, no), and parental occupational status (3 categories). The model was additionally adjusted for age and sex (nϭ2119).
*Age-and sex-specific international cutoff points were used to define childhood overweight/obesity status.
significantly. Consistent improvements were also seen for the net reclassification improvement and integrated discrimination index between models 2 and 4. Notably, the net reclassification improvement for model 4 was Ͼ10% with respect to the model including only age, sex, and childhood systolic BP. Results were similar if childhood hypertension was used in place of continuous systolic BP. If the genetic risk score was replaced by the 4 most significant SNPs, there was a nonsignificant increase in the area-under-the-curve values (from 0.742 to 0.746; Pϭ0.28).
Childhood Risk Score in Predicting Adult Hypertension at Different Age Groups
To examine the consistency of the association across all age groups in youth, we calculated the odds of adult hypertension according to the youth risk score (model 4 in Table 4 ) separately for each age group. The risk score was composed of the independent predictors of adulthood hypertensionchildhood systolic BP, overweight/obesity status, parental hypertension, parental occupational status, and the genetic risk score-weighted by the effect sizes shown in Table 3 . The risk score was significantly predictive of adult hypertension in all age groups (the Figure) .
Discussion
In the present study, we observed that the prediction of hypertension in adulthood can be improved significantly by the use of data on childhood overweight or obesity status, parental hypertension history, and family socioeconomic circumstances compared with prediction models consisting of only childhood BP levels. Our results also suggest that the prediction of adult hypertension is improved by the use of novel genetic markers.
In this study, we were able to take into account several potential childhood risk factors for adult hypertension in a large cohort of children followed up for almost 30 years. In that sense, our data provide confirmation of prior studies suggesting that childhood BP, overweight/obesity, parental history of hypertension, and family socioeconomic circumstances are predictive of hypertension in adulthood. 2,3,5,6,20 -22 Interestingly, the effect estimate for childhood overweight/ obesity was similar to that for childhood hypertension. Using data from 4 longitudinal cohorts from childhood to adulthood, we have recently shown that adult risk of hypertension is greatly, but not completely, attenuated in persons who are overweight or obese in childhood but nonobese as adults. 23 Thus, childhood adiposity may have a small residual effect on hypertension risk, likely explained by adiposity-induced structural adaptations to the cardiovascular system predisposing to BP elevation. 24 The socioeconomic status was a significant predictor of adult hypertension. Using the Young *Age-and sex-specific international cutoff points were used to define childhood overweight/obesity status. Odds ratio (95% CI)
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Figure.
Odds ratio and 95% confidence interval (CI) for childhood risk score (childhood overweight/obesity status, parental hypertension, childhood systolic blood pressure, parental occupational status, and the 29 single-nucleotide polymorphism genetic risk score) in predicting adult hypertension for different age groups. The risk score was significant in all age groups (PϽ0.01).
Finns data, we have previously shown that early socioeconomic disadvantage influences later BP in part through an effect on BP in early life, which tracks into adulthood, and in part through an effect on body mass index. 6, 25 Interestingly, we found decreased risk of adult hypertension among children who reported smoking. Although there is convincing evidence that smoking causes cardiovascular damage and an immediate increase in BP, many epidemiological studies have found lower BP levels in smokers compared with nonsmokers. 26 -28 BP is a heritable trait, and individuals with a parental history of hypertension are at increased risk of developing hypertension. 2, 3 We found that parental history of hypertension assessed in childhood doubled the odds of adult hypertension. This effect was similar to that observed for childhood hypertension or overweight/obesity. In addition, the prediction of adult hypertension was improved by taking into account parental hypertension. Parental hypertension history reflects the individual's genetic predisposition for hypertension. In previous studies, the utility of genetic risk scores in the prediction of cardiovascular disease or type 2 diabetes mellitus has been limited. 29, 30 We observed that the prediction of adult hypertension was improved when either parental hypertension history or the genetic risk score was added to a risk model. In addition, the prediction was still significantly increased when these variables were simultaneously included in the model. From these findings, it seems that the genetic risk score and parental hypertension provide complementary information. This observation suggests that parental hypertension history assessed among children and adolescents does not fully capture the genetic risk. It is likely that part of the increased risk associated with parental history reflects nongenetic heritability of hypertension, eg, by shared lifestyle. 3, 31 In addition, as a result of the young age of many of the children's parents with genetic propensity, they may not have developed hypertension yet or may have been unaware of it at the time of data collection.
As a novel finding concerning the role of conventional childhood risk factors in predicting hypertension, we observed that a combined risk score based on high childhood BP, childhood overweight/obesity status, parental history of hypertension, low parental occupational status, and the genetic risk score was superior to a model including only BP values in predicting hypertension. Importantly, the risk score predicted adult hypertension in all age groups (ie, 3, 6, 9, 12, 15, and 18 years of age) of the present cohort. Altogether, the present data suggest that a multifactorial approach if implemented could improve the identification of children with a high risk of adult hypertension. Moreover, these data demonstrate that the prediction of adult hypertension was enhanced by taking into account novel genetic variants.
Little is known about how the findings of the adult genome-wide association studies can be interpreted in earlier age groups; therefore, in the present study, we examined several newly identified susceptibility gene loci together with conventional risk factors measured in childhood. Of the individual SNPs, the risk markers near CACNB2 (rs1813353), ULK4 (rs3774372), and ZNF831 (rs6015450) were most strongly associated with adult hypertension. Importantly, the risk score based on these novel genetic risk markers improved the prediction of later hypertension when considered together with childhood BP levels and childhood overweight/obesity, parental history of hypertension, and parental occupational status. The pathophysiological mechanisms between the genetic variants and BP are poorly understood. There are several putative pathways for how the 3 strongest SNPsrs3774372, rs1813353, and rs6015450 -might affect BP. 32 The rs1813353 variant is located at 3Ј in an intron region of the CACNB2 gene encoding the intracellular subunit of a calcium channel (voltage-dependent L-type calcium channel, ␤-2 subunit). Opening of voltage-gated calcium channels enables a transmembraneous influx of calcium ions and triggers a subsequent action that, depending on the cell type, may enhance gene expression, a muscle contraction, or signal transmission in neurons. The stimulating ␤-2 subunit has been suggested to directly influence conformational changes in the calcium channel, 33 and mutations in CACNB2 have been implicated in inherited cardiac arrhythmia syndromes. 34, 35 The clinical significance of rs3774372 is currently unknown, but it is a missense mutation in the gene encoding of the serine/threonine-protein kinase ULK4 (unclike kinase 4) gene, with potential phenotypic effects. The rs6015450 is located 20 kb 5Ј from ZNF831 (zinc finger protein 831) gene. The DNA-binding zinc finger proteins are transcription factors that modulate the expression of genes. However, there are several other genes near rs6015450, and there is no known function for this SNP.
Strengths and Limitations
We studied a large, randomly selected, and carefully phenotyped cohort of young men and women prospectively followed up for up to 27 years since early childhood. Extensive data were available on several possible childhood physical, environmental, and genetic determinants of hypertension that could be comprehensively taken into account in multivariable models.
Because our study cohort was racially homogeneous, the generalizability of our results is limited to whites. The limitations of this study include the loss of original participants during the long-term follow-up. We found that nonparticipants were more often male and had lower socioeconomic positions in childhood than participants. Therefore, the rates of adult hypertension in our cohort might be an underestimation of the real rates.
Conclusions
We found that childhood BP levels, overweight or obesity status, parental hypertension history, parental occupational status, and the 29 SNP BP-associated genetic risk score were independently related to hypertension 21 to 27 years later in adulthood. Including information on childhood overweight or obesity status, parental hypertension history, and parental occupational status in addition to childhood BP levels significantly improved the ability of the statistical model to predict adult hypertension. Moreover, the prediction could be additionally enhanced with the inclusion of the abovementioned genetic risk score. Therefore, the present findings suggest that a multifactorial approach if imple-mented could improve the identification of children with a high risk of adult hypertension.
SUPPLEMENTAL MATERIAL
Supplemental Methods
To estimate how much predictors `parental hypertension´ and `genetic score´ each contribute to the variation of the outcome adult hypertension, we calculated Nagelgerke's R-square values for different the logistic models. For the final model shown in the manuscript Table 3, the Nagelkerke´s pseudo R2 value was 0.2231. To estimate how much either parental hypertension or genetic score contribute to this value, we calculated pseudo R2 values for 3 different logistic regression models: 1) a model that contained all other predictors but not these 2 predictors. For such a model the pseudo R2 values was 0.1953; 2) When parental hypertension was added to this model, the value was increased to 0.2084; 3) Alternatively, when genetic risk score was added to model 1, the value was increased to 0.2119. These data indicate that that inclusion of parental hypertension and genetic risk score increased the pseudo R2 value 0.0131 and 0.0166, respectively.
To examine the strength of association between childhood exposures and adult hypertension across all ages in baseline, we calculated the odds of adult hypertension for each age group according to a risk score based on the independent predictors of adult hypertension (see Figure 1 ). The risk score was composed of childhood BP, overweight or obesity status, parental hypertension, genetic risk score and parental occupational status at baseline and weighted by the effect size of each variable as assessed by multivariate logistic regression shown in Table 3 . An individual's risk for adulthood hypertension was derived as the additive To transform the combined effect to risk for adulthood hypertension (between 0% and 100%) the logistic function was applied: f(z) = exp(z)/(1+exp(z)).
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